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1. Introduction
1.1 Purpose
[bookmark: _lb6lguuln0xj]This software design document describes the architecture and system design of the Artificial Intelligence (A.I) Agent designed to assist users of Los Angeles County’s Department of Parks and Recreations. The purpose of the program is to give users that require customer support an easier and better experience by incorporating an A.I agent that is able to answer and fill customer requests 24/7.
1.2 Document Conventions
[bookmark: _30j0zll]The document follows a Software Design Document structure template recommended by the California State University CS Department head branches. There is an assumption that the reader is familiar with elementary Computer Science terminology.   
1.3 Intended Audience and Reading Suggestions
This document is targeted for developers, project managers, marketing staff, users, testers, and documentation writers, as well as Los Angeles County’s Department of Park and Recreation staff that maintains or updates the software. 

1.4 System Overview
[bookmark: _9hlvxqempus4][bookmark: _n6cimx5rwct4]This A.I. Agent is in part a new addition to the Parks and Recreation Department’s existing website. It will appear as a widget on their current website which, when clicked, will open the agent to begin customer interaction. The agent communicates with the larger Parks and Recreation systems, so it is dependent on their database for accurate information. The agent itself is an independent module, however, and the interface shall allow multiple integrations across different platforms, such as Android or Google Assistant integrations. 
	The Agent shall be capable of answering commonly asked questions LA county’s customers have, with an emphasis on park relationships and information. The agent shall fulfill customer requests that are possible within defined user privileges, and possible through network sockets. These includes public database query searches through dialog, Parks and Rec reservations and/or cancellations, and feedback logging. The agent shall listen and respond to requests in order to interact with clients across different platforms. The software shall provide a client that is accessed through the LA County Parks and Rec website.

2. Design Considerations
2.1 Assumptions and Dependencies
The software, including clients, are programmed in the following languages and runtime.
· JavaScript
· Node.js
· Vue.js
· Html
· CSS
The software is dependent on the following Technologies and Services
· Google Cloud Platform
· Google Firebase
· Google Dialogflow
· NPM Dependencies listed in Package.json

2.2 General Constraints
· End-User Environment: Customers should access the agent across multiple platforms
· Interface Requirements: Agent acts as a server, taking in a string and returning a string.
· Verification requirements: Knowing what users want and requests require analytics that are only accessible after initial pushes and slowly build as more requests and feedback come.
· Data repository and distribution requirements: Data manages by the government requires a lot of permissions and has restriction. The software primarily works with publicly available data and commands. 




2.3 Goals and Guidelines
· Low Coupling - High Cohesion
· Modularity is highly prioritized, including initial setup and design to allow for insertion and deletion of modules
· SCRUM Development is followed and encouraged affecting the workflow and emphasis on initial Design.
· Google Developer guidelines and best practices are followed as part of the core of the software is dependent on google API’s.
· DRY - Don’t Repeat Yourself
· Design Patterns in OOP
2.4 Development Methods
SCRUM Agile framework is used in the software’s development.
Due to this nature the design shifted directions multiple times and it is expected to change in the future, as requirements are added, and research are concluded. The design is versatile to accommodate for changes but nevertheless attempts to keep a core that shall have no more than a 20% change.  



3. Architectural Strategies

· Model View Adapter Architecture.
· The agent acts like a server and the only link between the server and the client are the sockets. The view only receives and sends information.
· Cloud Computing Services
· Operating Environment shall be a cloud computing service that manages and handles devops
· Google App engine is a platform that lets users build scalable backends. We use it to hosts our backend A.I and machine learning infrastructure. 
· Google Dialogflow
· A Natural Language Processing module that lets us build natural and rich conversational experiences through artificial intelligence. A string is passed then Dialogflow deciphers the string. It tries to find keywords, or intents, that triggers a certain action. We can also extract extra information from the user’s speech, called entities.
· The Software backend must follow a similar framework to Dialogflow, where intents are commands that trigger an action and Entities are passed parameters that are within a subset of data 
· Node.js
· Fully supported by every technology the software uses and it is tailored towards server programs such as the software.


4. System Architecture
Level 0 Data Flow Diagram (DFD)
[image: ]

Level 1 Data Flow Diagrams (DFD)[image: ]


5. Policies and Tactics
5.1 Choice of which specific products used
· Google Cloud Platforms
· Google Dialogflow
· WordPress Extensions
5.2 Plans for ensuring requirements traceability
· Weekly conferences with the board in charge of determining requirements to insure designs pass and prototypes are approved. A SCRUM agile framework is assumed while in development. 
5.3 Plans for testing the software
· Local and Staging applications and instances provided by GCP
· Analytical data within Dialogflow to determine the Agents efficiency in providing customer support that averages positive feedback from users.

6. Database Design
The software does not implement its own database. Rather, databases with defined models are used.
Parks and Recreation Database Model Documentation: https://locator.lacounty.gov/swagger/ui/

7. User Interface
7.1 Overview of User Interface
Describe the functionality of the system from the user’s perspective. Explain how the user 
will be able to use your system to complete all the expected features and the feedback 
Information that will be displayed for the user. This is an overview of the UI and its use. The user manual will contain extensive detail about the actual use of the software.
[bookmark: _r7wrxjxkkhuw]There will be an icon on the homepage of the department’s website. Clicking the icon will open the user interface of the agent. The user interface is much like a simple message box. Type out responses to the bot or speak to it with a microphone. Speech will be initiated with a microphone icon next to the send arrow. The A.I. will respond with the information corresponding with the users’ statement.
7.2 Screen Frameworks or Images
[image: ]
7.3 User Interface Flow Model
When a user first enters the department’s homepage, there is a visible widget indicating the agent. The user will click on widget icon and the chat agent box will appear on screen. The user then may begin to interact, and request info from the agent.  


[bookmark: _GoBack]8. Requirements Validation and Verification
The software’s servers follow web protocols where strings are passed in as inputs through post calls. Data Validation is not required, the software does Validation and Verification of user input strings through Google Dialog flow’s NLU module and is managed by Google. For further Google validation and Verification requirements, visit Google Docs. 
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